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IloscHureJtbHatr 3arrncKa

@ragraqecroe o6pa:oranlre B clrcrerue o6rqero u cpeAHero o6pasoranllt 3aHLIMaer oAHo I,I3

BeAyrqux Mecr. flsnnflcr (byn.qauenrou HafrHoro MlIponoHrIMarruIL ono cnoco6cteyer

lpoplazponanr{ro 3HaH}rft o6 ocrroBHbx MsroAax HafrHoro rIo3HaHI,It oKpyxaloqefo M}Ipa,

(byn.qauenraJrbHbrx Hayqubrx reopnfi r,r 3aKoHoMepHocrefi, (poprr.tapyer y yqalqllxct yMeHrIfi

lrccireAoBarr u o6rscnsrb rBreHut [p]IpoAbr !I TexHtIKI'I .

Kax l6onrnrrft npe4uer, (pusrara o6naAaer orpoMHbIM ryMaullTaprrbrM rIoreHIII4aJIoM, oHa

aKTr.rBHo (poprvrr.rpyer uHTenJreKTyuurbnble vr Ml{poBo33peHqecKl{e KaqecrBa JII'IqHocTlI.

flu$$epen\tra\vs.rpe4ronaraer raKyro opraur{3aql{n rpoqecca o6ygenu-n, Koroptul f{rlrblBaer
rdgAl,IBrrAyuurrnlre oco6eHuocrll yqaru,Ixct, r,rx cnoco6uocrl,I r lluTepecbr, JllltlHocrnrrft oILIT.

[u$$epenqraqrr o6yrenxx (fusure ro3Bonser, c oAnoft cropoHbr, o6ecne'urr 6asosyro

noAroroBKy, c 4pyroft - 
yAoBnerBoplrrb uorpe6nocrrl KtDKAoro, KTo fiposBJlrer I'IHTepec u

cuoco6nocrra K rrpeAMery fi BbrxoAr,rr 3a paMKr,I ?I3frgullfl (pnsuru B ruKoJIbHoM Kypce.

Pa6oqas 1rporpaMMa sartsrutrt BHeyporrnofi AesremHocrl,I ro (pusuxe <@usuKa B 3aliav.axvI

gKcnepr.rMeHTix> [peAna3Harreua AJrr opraHLI3aIII{[ BHeypotlnoft Ae.f,reJlbuocr]I <To'ma pocra)
o6yrarouuxcs 7-8 KrlaccoB MKOy <Kyftcyncrat COIII).

fiannas rporpaMMa rro3Borrqer o6yrarorquMcr o3HaKoM]ITBc.u c MeroAI,IKoft opranusaqlu ra

rrpoBeAeHr{r gKcrrepuMenTirJrluo-}rccneAoBarenrcroft AetreJlblrocrLt B coBpeMeHHorrt yre6norvr

11poqecce rro Susure, o3uaKoMrirbcr co MHoTI,IMLI I,IHTepecHbIM]r Boflpoctul{ (pnsuxlt Ha AaHHoM

grarre o6yrenur, BbrxoArrqfiM[ 3a paMKLI mrolrnoft flpolpaMMbl, pacmupfiTb IIeJIocrHoe

npeAcTaBneHrre o npo6rervre Aannoft HayKr{. SrcnepurrleHTaJlbHar[ AetTeJILHOCTb 6yger

cnoco6crsoBarl pa3Brrrlrlo MbrcJrr{TeJrbHbrx onepaunfi v. o6rqervry }IHTeJIneICryaJIbHoMy

pa3BprTLIlO.

He uenee BaxHbrM (farropou peaJrfi3arlura Aannofi [porpaMMbr rBJlterc;t crpeMneul'Ie

pa3Burb y yqarquxcs yMeHue caMocrofiTeJrbuo pa6oratr, .4yMarb, sKc[eprIMeHTI{poBarE B

ycnoBlrrx na6oparopulr rIeHTpa <To.ma pocra), a rarxe ilpl{MeHflTb lroJrfreHHbre 3HaHI,Is Ant
pemeHllt KaqecTBeHHbIX, KoluqecTBeHHbfx lr gKCIIep[MeHTaJIbHbIX 3aAarl parnuuHoft

cJroxHocrlr. Co4epxanue [polpttMMbr coorBercrByer Iro3HaBarenbHBIM Bo3MoxHoci.uM

mKoJrbHLrKoB vr rrpeAocraBJrfier lrM Bo3MontHocrb pa6orarr Ha ypoBHg lroBbllueHHbrx

rpe6onanuir, paznuyas yre6nyro MorrIBaqEIo.
Oco6ennocrrro AarrHoft nporpauMbl sBrqercff To, tITo:

. oua HanpaBJreHa Ha Aocrlrxenue o6yrarorql4Ml{cs s 6omuefi crerleH}I JILFIHocTHBTx I4

MeranpeAMerHbrx pe3yJlbraroB ;

o cocraBJleHa c freroM Bo3pacrgrx oco6ennocreft yqalq[xcs;
orrocrefreHHo BBoAlrrcr npoeKTHair AefiTenbHocrb - or MlrKpo-npoeKToB s 7 Knacce Ao

r.rHALrBr{AyaJIbHbrx rIpoeKToB s 8 Knacce;
o qacrb yre6noro BpeMeHr{ orBeAega Ha perueu}Ie 3aAaq n (fopuare PISA.

*r*

Pea.nnsaqllfl rrporpaMuu o6edneqrrBaerctt HopMarrrBHbrMr{ AoxryMeHTaMr{:
1. Oeaepanrnuft 3aKoH or 29.12.2012 Ns 2n-A3 (pea. or 31.07.2020) (06 o6pasonanran

s Poccuficrofi Oeaepaquu> (c lI3M. lI Aon., Bcryrl. B ctIJIy c 01.09.2020).

2. Ilacuopr Haqr.rouaJrbuofo rpoeKra <O6pasoranue> (yrn. rpe3lIALIWou Conera npu
flpesuAeure PO no crparerfiqecKoMy pa3B[Trrro r4 HaIIHoHanbHbIM npoeKTaM, nporoKon or
24.t2.2018 JS 16)

' 3. locy4apcrBeHuuur fiporpaMMa Poccuftcroft Oeaepaquu <<Pagnutue o6pasonaHur> (yrn.
IlocranoereHlreM llpanurenrcrsa PO or 26.12.2017 J\b t642 (pex. or 22.02.2021) (06
yrBepx,{eHr.ru rocyAapcrBennoft fiporpaMMbr Poccuftcroft Oe4epaquu <Pa:sLIrIie

o6pasonanux>.
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4. flpo$eccuonalrnrnt crauAapr <fleAaror (ne4aroruluecrcUl AetrerbHocrb B

AomKoJIbHoM' HarIuuIbHoM o6rqeu, ocHoBHoM o6ilIQM, cpeAHeM o6qeM o6pasonauur)'

(nocuurarerrb, ) rrrreJrr)> (pea. or 16.06.2019) @prras MuHucrepcrBa rp)tra ra coqraa-nraofi

3arrllrrbr PO or 18 o6r6pr 2013 r. ]',lb 544u, c lraMeHeHvlfrlr:tr, sHecduurrMr{ rIpIlKa3oM

MunucrepcrBarpyAar,rcorr3arqurnPO or25.12,2014J\b1115Huor5.08.2016r.Ne422tt).

5: MeroAraqecrue peKoMeHAaqr4r.r no co3AaHI,rIo rr (fymquoullpoBaHllro B

o6rqeo6pasoBareJrbHbrx oprarrrr3aqr4f,x, pacnoJroxeHnbD( B ceJlbcKoft uecrnoc^w vt MtlJlbrx

ropoAax, rIeHTpoB o6pasonanur ecrecrBenHo-Hafrnoft u rexHoJroruqecroft HarlpaBneunocreft

(<<to.rya pocra>) (Yreepx,qeubr pac[opr)KenueM MunuctepcrBa IrpocBe[IeHI'Is Poccuftcroft
(De.qepaqura or 12 tuBaps 202I r. Nr P-6)

Ile.nr r{ 3aAaqu a

Ouupaxcr Ha vr:r.1vrBkr,qyuurbulre o6pasonareJlbHble 3alrpocbr u cnoco6nocrll K&)KAOI'O

pe6eura np" pean"3arluu nporpaMMbr BlrgypoElHofi AesrelrHocrll no $ueuxe <<Olrgura s

3aAaqax rr gKclepuMeuTax)), Moxno Aocrr.rrlb ocnonnoft IIeJIrr - pa3Brrrb y o6yvarcqnxcfl

crpeMJreHr{e K Aa.nrHeftmeruy caMoonpeAeJreHrrro, rrHTeJrJreKrya.irrnoft, nayunofi 1r

[pAKTr.rqeCrcOft CauOCTOffTeJIIHOCTII, IIO3HaBaTe.lrrnOft aKTIIBHOcTIT.

fitx peanwaqfir,r rlenefi Kypca rpe6yercx pemeu]Ie KoHKperHbD( rIpaKT]IqecKI'Ix 3aAaq.

Ocuonnrre 3aAarr[ BHeyporrHofi AesremHocrl{ no tfnsnrcn:
. BburBJregrre ?rrrrepecoB, cxronnocrefi, cnoco6nocrefi, Bo3Mo)KHocreft yraquxcff K

pa3nr{qHbrM B}IAaNI AegTenbHocru;
. (foprr,rupoBaulre npeAcraBJreHr,r.s o ffBJreHI,Iflx I4 3aKouax oKpyxaroqero Mrlpa' c KoropErMrl

IrrKoirbHI{KrI craJrKr,IBarorcs B [oBceAgesHoft xpI3H]I;

. lpopruupoBaur,Ie ilpeAcraBneullff o HafrlroM MeroAe [o3Harrl{t;

. pa3Br4TI'Ie I{HTepeca K LlccJleAoBare;rrcroft AetTenbnocr}I;

. pa3Br,rrue onbrra rBopqecKofi Aesrenruocrl{, TBopqecKux cnoco6nocreft ;

o pa3Br{Tr{e HaBbrKoB opraHr.r3allfiu Ha)^rHoro rpyAa, pa6orrr co cnoBE)rMI{ ul

9HIIIIKJIOIIEAKIfiM'VT;

o co3AaHlre ycnoeraft rrs. peanr.r3aqr{u Bo Bueyporrgoe BpeMff npuo6percHnbrx

yHr.rBepcaJlbnbrx yre6nrrx Aeftcrsuit B yporlHoe BpeMr;

. pa3Brrrlre onbrra ue(lopualnroro o6rqenrax, rgaranroAeftcrBl'Ifi, corpyAHutlecrBa;

pacrullpeurle paMoK o6qenus c coquyl\[oM.

. $oprvrr.rpoBalne HaBbrKoB rrocrpoeulrx $usnvecKllx MoAeJrefi u onpe4ereHus rpaHllq prx

IpITMeHLIMOCTLI.

o coBeprueHcrBoBarrue yuenufi fiprlMenffTb gnarrvrfl. no (frCure Ars o6tscrreHrls ssnelj'utrr

fipr4poAbr, csoftcre BerqecrBa, peilreu]rr Quarauecrrx 3aAaq, caMocroflTeJlbHoro npuo6pererrrs, vr

orIeHKu nosofi un(foprvraquu $nsnuecroro coAep)KaHus, llcrloJlb3oBarrur coBpeMeHHbrx

uu(foprvraqploHHbrx rexnOnOrzft; !:
o trcrroJrb3oBaHlre upuo6peCbHulrx znalutrr u yuenuft .qns pemeHllt [paKTI'IqecKHX,

Klr3HeHHbD( 3aAaq;

o BKJrrOrIeHue rralqfixct B pa:noo6pasuyro AesreJlbHocrb:
fipaKTr{r{ecKyro, aHaJI}ITI,IqeCK)[O, IOIICKOByTO;

Teoperr4rlecKyro,

. nrrpa6orr<a rra6rrx yrvrenuft [epenocr,rrb 3HaHI{q }I HaBIIKI,I Ha HoBbIe (fopuu yre6uofi
pa6orrr;

o pa3Blrrr{e coo6pa-:ureJrbrrocr}r u 6rrcrporbr peaKrlnfi lrprl peIIreHLIlI HoBbrx pa3flurlHbu<

Susr.ruecxrax 3aAatl, cBs3aHubrx c fipaxTllqecrofi AesreJrbHocrblo.
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flranupyeMbre pesyJrbrarbr

Aocruxenue fiJraHfipyeMbrx pe3yJrbraroB B ocuoBnoft rurone rrpo]IcxoAllT B KoMrIJreKce

lrcrroJrb3oBaHlrfl .rerrrp€x MexArrcqlIrIJILIHapHbx yre6nrrx nporpaMM (<@opunpoBaHrre

yHfiBepcaJrbgbrx yre6urrx .qeficrnufi>, <OopuxpoBaHue I4KT-xorrauereHTnocrrl o6yrarouuxcq)'

<Ocnosbr yre6no-uccneAoBareJmcrofi u flpoeKTHoft AesrerbHocrll), <<Ocnosbl cMbrcJloBoro

qreglr.rr ra pa6orrr c reKcroM)) rE yue6ubrx rlporpaMM rlo BceM rlpeAMeraM, B ToM tlllcJre IIo

Qusure. flocne rr3yqeHr,rr rporpaMMbr Blreypotllrofi Aestenrnocrla <<Ouguxa B 3aAarlax u

gKcrrepr{MeHTax)) o6yraroquecr :

. cucTeMaTu3lrpyroT TeopeTr.rqecKlre 3HaHvfr, u yN{eHI,IS IIO pemeHl'Ilo cTaHAapTHbrx,

HecTaHAapTHbrx, TexHuqecKux lr oJIlIMrII,IaAHbrx 3aAaq pa3nurIHbIMI'I MeTOAaMI{;

. rrrpa6oraror rrHAtrBlrAyanrHrrfi crlIJIb pemegus Qusuvecrux 3aAaq.

. coBeprleHcrByror yMexrrfl Ha rIpaKTI,IKe ilorr3oBarbcs upu6opavn, [poBoAI4Tb

r13MepeHufi lfllsrauecrrax Berurrlru (onpe4enrru IIeHy AeneHllt, cullMarb rloKa3arlur, co6mo4arr

IrpaBr,IJIa rexHlrKI,I 6esonacnocru) ;

o Haycrarcr [oJrb3oBarrcx nprE6opaMfi, c KoropbIMLI He cralJlKl{Barorcq Ha ypoKax $usuru n

ocnosHofi rlrKone;

. paspa6oraror r{ cKoHcrpy?rpyror upn6oprr rr MoAeJITI AJIx rocneAyrorqefi pa6orrr e

xa6unere (pusuru.

. coBeprueHcrByror rraBbrKtr nucruennofi vr ycrnoft pequ B Irpoqecce Hanucalrfis

uccngAoBareJrbcKlrx pa6or, rancrpyruuft K BrITIoJIHeHHIIM MoAeJIffM vr lpn6opau, flpfi

BbrcryflneHprfrxnarrafrno - npaxTr,rrrecKl,Ix ron(lepenqu.tx pa3nuqnrx ytrlonnefi.

o orrpeAeJrf,r Aa-nrneftruee HarrpaBJreur{e pa3Btrrprs. cBol{x cnoco6nocreft, c(pepy HayqHbrx

r{HTepecoB, olpeAeJrrrcs c nu6opoM AaJrbHeftruero o6pasonareJlbHoro Maplfipyra,4a-nrneffuero

npo(furr o6yrenux n craprueft ruKoJre.

Ilpedmemnbunu prcynbmamuMu rrporpaMMbl Bueyporluoft Aestenrnocrll ffBJltlorct:

O6yraroUuficx nonyrr.rr Bo3MoxHocrb 4nx (foptrlfipoBaHus cileAyrol{rx ilpeAMerHbrx

pe3yJlbTaroB:
o3Haur{.f, o [prrpoAe sa:rtHeftnrr,rx (fusuuecKltx tBJIeHrIfi orpyxarolqero MI,Ipa u IroHI'IMaHr{e

cMbrcJra (furu.recxux 3aKoHoB, pacKpbrButroull{x cBs3b }I3yqeHHbrx ruenuft;
.)[\deHrrr [oJrb3oBarbcf MeroAtyr,r Ha1'.fioro,]IccJleAoBarrus. sn:r.euuit flpupoAbr, npoBoAI4Tb

na6lro4enux, rrJranlrpoBarb vr Bb[IorHsrb gKcrIeprIMeHTBI, o6pa6arrrnam pe3ynbrarbl

raaruepenuft, [peAcraBJrrrb pe3ynbrarbr nsuepeuraft c rIoMoIrIbIo ra6nuq, rpa(furor u $opuyn,
o6napyxunarr 3aBucrlMocrrr MexAy $usu.recrraruu BeJIurIlIHtlMlr, o6rscnsrr rloilfrenuble
pe3ynETarbr r.r AenaTb BbrBoAbr, orleHrrBarb rpaHllqbr rlorperulrocreft pesyurraroB ll3Mepeuutrt],

.)a4eHus ilpuMeHrrb reoperfiqecKr.re glaanufi no $usrr<e Ha [paKTI4Ke, peilrarb

QrEsuuecrure 3aAarllr Ha npllMeueune nonfreunbrx :nauuft ;

.yMeHlrf, vr HaBbrrlr flpr.rMeHffTb fion1nrenHbre 3HaHLIr AIrs. o6rscHeufis [plIHII]InoB

Aeftcrs1aq saxHeftrrrfix rexurrrrecKllx ycrpoftcrB, pemen]lff [paKT]IrIecK[x 3a,4aq uonceAnennoft

xlr3H14, o6ecne.reHxs 6esouacuocr]r lesoeft xIl3HrI, paq]IoHaJrbuoro rlpfipoAorlonmoBaurrs. Yr

oxpaubr oKpyxarcqeft cpe4rr;
o (popnaupoBaHrre y6exgeuux B 3aroHoMepuofi cnrsz I{ rlo3naBaeMocrll ssnenuft rlpupc.rbl,

n o6rerrr,rngocrrr Haln{Horo 3Haur.rr, s sncoroft rleHuocrrl HayK[ B pa3BI,IT]I]I Margpl{arlbnoft ra

4yxortroft Kynbrypbr nloAeft ;
opa3Blrrlre reoperuqecKofo Mlrrrreuus rra ocuoBe (fopuzpoeaHl,It yMeuuft ycrananJluBarb

$arrrr, pa3nlrqarb lrpr{rrrlrHbr }r cJreAcrBI,Ifi, crpotlTb MoAeJI}I IiI BBrAB}Ifarb fllrlore3bl, orbrcK}IBarb

rE (fbprvrynupoBarb AoKa3arenbcrBa BbrlBr{Hyrbrx rrlrlore3, BbrBoAIiITb rr3 9Kc[epuMeHTaJIbHbrx

$arron r4 TeoperuqecKllx uoAeneft (pusrauecrre 3aKonbr;

. KOMMYHI,IKATHBHbIE YMEHI,I'I: AOKJIAAbIBAT6 O PE3YNbTATAX CBOEIO IICCJIEAOBAHI4f'

)TqACTBOBATb B APICKYCC}II{, KPATKO I'I TOqHO OTBOIIATb HA BONPOCbI, I'ICIIOJIb3OBATb CIPABOIIHYIO

nureparypy r,I ApyrI,Ie ucrotluuKu un(popuaquu.
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Memanpeduem*builu pgynbmama*tu nporpaMMbr BgeypoqHoft 4errenrnocrra rBJrrrorcr:
O6yrarorquftcx uorDt'rraT Bo3MoxHocrb,qnf, (popurEpoaaHlrr cneAyrorqr{x Mera[peAMgrr{brx

pe3yJrbTaroB:

. oBJraAeHpIe HaBbIKaMI,[ CZIMOCTOf,ToJIbHOTO
yre6uoft Aef,TeJrBHocrr.r, flograuoBKr{ rleneft,
pe3ynbraroB cnoeft ,{erreJrbnocrr,r, yMeHrirrMr,r

Aeftcrsuft;

lpuo6pereHr4rr HoBbD( 3vanufr, oprarrrr3arlrrr{
rrJraHr{poBaHr{fi, caMoKoHTponr v orIeHKr4

[peABr{AeTb Bo3MO}r(Hbre p*yJrbTaTbr cBolrx

otloHlrMaHple prlilJl}IqIafi uex4y lIcxoAHbIMu lfartaura r{ rr{rrore3zlMrr 6rs nx o6rscHe1urs.)
Teoperl4qecKllMl{ MoAenf,MI4 }I peanbnlrMIa o6texrarrlrl, oBJraAeHr.re yH}rBepcaJrbHbrMr4 yre6nrnru
,4eficrn}Isr'rl'r Ha lrpl'IMepax rlrrrore3 AJUI o6rscHeHfifi tr3BecrHbrx (faxron r.r gKcrrep]rMenrzurrnort
rIpoBepKI{ BbTABI'IfaeMbrx rrlrlore3, paspa6otrn reoperr.rqecKr4x uo4enefi [poqeccoB ulrpr
xnnenuft; e

o(popuupoBarrl{e yuenafi BocrIpLIHr.rMam, nepepa6arlrBarb r,r rpeAbrBnmr un(fopuauuro B
cnonecnoft, o6pasnofi, crnlr4eorlaqecxoft (fopuax, anaJrn3lrpoBarb vt nepepu6ar"t"ar"
lonfreHHylo r{H(fopnraqnro B coorBercrBr{ra c rrocraBnenHbrMr,r 3aAaqaMr{, BFTAeJT{Tr ocHoBHoe
coAepx(aHue [poq[TaHHoro rgKcra, HaxoAr.rrb s H€N,r orBerbr Ha EocraBJreHnbre Borrpocbr r.r
r,r3nalaTb efo;

'rlpuo6pereHl4e orIbITa caMocrotreJrbHoro noucKa, a*anrtga n ot6opa xn(fopuaqura c
I'ICnOJIb3OBaHI4eM pa3JII{lIHbrx }IcToIIHLTKOB lr HOBbTX ran(fopMarlrroHHbrx rexnonorurfi AIrfl
perrreHr.rf [o3HaBaTgJrbHbfx 3a4al{;

'pa3Brrrne MoHororurtlecrofi I{ Arlanon{qecroft perrr{, yN{enr,rt Br,TptDrarb cBol,r MbrcJ14,
cnoco6nocrll BrrcnyilllBarb co6eceAnraKa, rroHr4Marb ero roqKy 3penr{s, rrpr,r3uaBarb fipaBo
Apyfofo qeroBeKa Ha lrHog MHeHr,re;

' ocBoeHlle npueuon Aeftctsufi B HecralrAaprHbD( cnryaqu;tx, oBJraAegrae
gBpr.rcrr{qecKr4Mr{ MeroAaMri perrreHr,rr upo6neu;

' OopMI4poBaHI{e yrvrenufi pa6oram B rpyrrrre c BbrrroJrHeHr.reM ptBfir,rqHbrx coqvaJrbHbx
poneft, IlpeAcraBiulTb tr orcral4Barb cBorr B3rJrrAbr r,r y6ex4enfis,, BecrrrAr.rcKyccr{ro.

Pery;rrrnnnue YYI
o6yralolqrEficx no1yry1T Bo3MoxHocrb rnr (fopnrupon alzrfr. cne1yroqlrx peryJrrrr,rBH6rx

vvA.
. tYueHLIe caMocrotreJlbHo orlpeAenrrb rleJrfi o6yrenux, craBr{TB n (fopuynrpoBarb HoBbre

3a.qaql4 r yr06e lI Iro3HaBarenuroft AesrenbHo crvr, pa3BrrBarb MorrrBbr 14 r{HTgpecbr csoeft
rro3HaBareJruroft ,qesreJrbqocrr{.

o Vn'resne caMocTotreJrbHo nnaHr,rpoBarb rryr[ Aocrnxeur{r qeneft, B ToM rr}rcJre
aJIbrepHarI'IBHBre' oco3HaHHo nu6nparr nau6oree e(f(ferrurnrre cnoco6br pemeHlrfl yre6nrx rE
II 03 HABATEJIbHbD( 3 ANAI{,

oYuenne coornocl{Tb cBoI{ Aeficrnfis c rrJraHupyeMbrur.r pe3ynbraraMr{, ocyqecrBlsrb
KoHTponb ceoeft AeqrerEHocrPl B rlpoqecce Aocrr{xeur.rs pe3yrbrara, orrpeAensrr cnoco6rr-. Aeftcte}Ift n paltxax rlpeAnoxeuHbrx ycnoBuft u rpe6onavnit, KoppeKTr.rpoBarb cnou 4eftcrnrax n
coorBercrBrar{ c r{3Mensroqefics curyarglefi .

oYnaenze oqeHlrBarb [paBI{JIbHocrb BbrlorHeHr4s yre6noft ga1arrvt, co6crseHgrre
Bo3MoxHocru e€ peurenrar.

tBlaAeuue ocHoBaMn caMoKonTponrr, caMoorlonKr{, rrp}rlrTrzrs. perueunfi u
ocylqecrBJleHl4t oco3HaHHoro nrr6opa n yre6nofi r{ rro3naBarenrnofi Ae.rrreJrbHocrr{.

ff osHas are.rrrnrre Yy[
O6rlalorqufic.a nory%T Bo3Mo)I(Hocrb .qJrr (foprr,rrponarrrir cJre,qyroulr4x rro3gaBareJrbgbrxyyA.

' oYn'tenrae ofipe.qeJltrb rloHtrllf,, co3AaBarb o6o6rqenux, ycrauaBJruBarb agaJrorfirr,
rnacclr$rnqlrpoBarb' caMocTotreJrbHo nrr6uparr ocHoBaulrfi rr Kpr{Tep}ru prs rnaccu$raraqura,

5

iln



t

ycTar{aBJrlrBaTb [pfirrr4HHo-cJreAcTBeHHble cBfr3v\ cTporITb Jlorl{qecKoe paccyx,{eH}Ie,
yMo3aKrroqeHr,re (r.rHAyKTrrBHOe, AeAyKTLIBHOe, flO aHaJrOrfiLI) I4 AeJIarb BbIBoAbI.

o Yl,renue co3AaBarb, [p[MeHsrB u npeo6pasoBbrBarb 3HaKI,I ]I c]rMBoJIbI, MoAoJII,I ]I cxeMbl

AJrfl perrreHux yre6nrrx rI rlo3HaBareJrbHbx 3aAarl.

o CMrrcrosoe rrreulle.

o @opruupoBaHlle v pa3Bprrrre gKoJlorurqecKoro Mblmreuus, yN[eHrIe rrpllMeHsrb ero B

rro3uaBareJrlnoft, KoMMynuKarlrnnoft, corluanrnoft [paKTI,IKe vI npo(feccraonalurofi
opr.reHTarIu[.

oPagsurue MorlrBarlrrrr K oBnaAeHr{ro KynlTypofi arrurnnoro }IcrIoJIb3oBaHI{rI cloeapeft u

Apyrr4x fiol{cKoBbrx cl{creM.

Korunrynurcarran nrr e YYI
oYuenze opfanlr3oBlrBarb yre6noe corpylglrrlecrBo u coslldcnryro Ae.urgnbHocrb c

frlrreneM r.r cBepcrHrrKaMlr; pa6oraru truruBvr4yanbHo rI B lpylrile: HaxoALITb o6rqee perreHl,Ie u
pa3perrrarb ronswrrrrr Ha ocHoBe corJracoBaHllf, rlo3rlllfifi u yr€ra LIHTepecoB; lpopuylltpoBarb,
aprryeHTlrpoBarb rir orcrarlBarr cno€ MHeHlIe.

oVuenre oco3HauHo r4crroJrb3oBarb perreBbre cpeAcrBa B coorBercrBtlu c saAaqeft

KoMMyHlrKarIv?r lfis. BbrptDKeHr{fl cBor{x rryBcrB, rurrcneft u uorpe6nocrefi Anfl fiJranvrpoBaHfis u
peryn-firllm csoeft AesrenbHocrr,r; BnaAeHue ycrHofi u ur.rcruennoft perlblo, MoHoJloilit.lecroft

KoHTeKcrHoft pewto.

o OopuprpoBaHlre vr pa3Br,rrlre KoM[ereHTHocrrI B o6lacru Iac[oJIb3oBaH]It

un(f opuaqr{oHHo-KoMMyH}IKarIroHHbD( rexHoJloruIfi (aanee 
- 

I4KT).

Jfuwtocmabwu psynbmamuMu rrporpaMMbr BHeyporruofi 4exrelrnocrl,I tBJlrlrorct:
O6yrarouuficx nonyrlrr Bo3Mo)KHocrb .qns (boplaupoBarrllt cneAyroqllx JIrIrIHocrHbrx

pe3yJrbraroB:
opa3BlITIIe [O3HaBaTeJIbHbD( LIHTepeCOB, ]IHTeJIJIeICryanbHbIx V TBOpqeCKI'IX

cnoco6uocreft;
oy6eNg0nnocrr B Bo3Moxmocrrr no3uaHr,rr [p]IpoArr, u neo6xo.urlMocr]I pa3wnoro

rrcrroJrb3oBaHlrs Aocruxenuft HayKlr 14 TgxHoJroruft Aus 4anrnefturero ptBBLITIIt qeroBgqecKofo

o6rqecrna, yBaxeHlre K TBopuaM HayKr,r lr rexHrrKrr, oruomeHLre r (puezKe KaK K 3neMeHTy

o6rqe'refiose-{ecKoff KynlTypbr;
o caMocrorreJrbHocrb n upuo6pereHlrfi HoBbx gnaruEft u rrpaKTlrtlecK]Ix yraenuft;
ororoBgocrr r srr6opy )Kr{3HeHHoro ilyru B coorBercrB}I}r c co6crseuHrlMrl LIHTepecaMI,I

I,I BO3MOXHOCTSMUI;

oMorlrBarlux o6pasonarelrnoft AerrenbHocrr{ Ha ocHoBe JI[IrIHocrHo opveuT]IpoBaHHoro

rroAxoAa;
o lpopnrupoBar{ue rleHHocrHoro ornolrreH}It Apyr K

orr<prrruft u raso6perenuft, r pe3yJIBTaraM o6yrenur.
Apyry, K )II,ITeJIrO, K aBTOpaM

Cogepxcanne uporpaMMbr

7 r<.nacc (51 u, 1r5.racon n ne4e.nro)

TEMA 1. BBEAEHIaE (2u)
Teopun-l.r. BsoAHoe 3aurrlre. I4ncrpyrrax rro oxpane rpyAa :rra3ansruflx. llonegnbre ccbrJIKH

uo $usure n Znrepner. MeroArr Lr3yreufir (fusuuecrux ssreHlrft. Orasfiqecrr.rft ercnepI,IMeHT.

florpgunocru [prMbD( rasruepennft. Ilpanuna npoBeAeHr,rr mKoJlbHoro gKcrlepuMenTa.

Korranuorepbr B (pusuvecxux ficcJreAoBaHlrflx v npn lrcfreHulr (prasurur. flpanula co3AaHufi
gn€KTp oHHofi npes eur arJvrvr.
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Ilparcruna-lu. I4srvrepenue $usuuecxrx BeJILrtIrrH c rIoMoIrIbIo qr(bponoft na6oparoprau.

Onpe4elenue rleHbr AeneHlrr upu6opon. Oupe4ereuue paccrotuutrt Eo He.qocrylrnrx o6ter<ron.

Onpe4eneuue o6reua refl pa:rruqnoft (fopurr. ?lsnrepeuue roJIIrI]rHbr lTr4cra 6yrraarN.

TEMA 2. OI{3I,IKA I4 BPEMEHA [OAA: @I43IIKA OCEHbIO (2u)
Teopran-Lu. 3araAo.ruoe BerqgcrBo - BoAa. Tpu cocro.rHus BoAbI. I,InrepecHoe o Bo.4e.

ftrnoregrr [po]rcxoxAeHr{.tr BoAbr ua 3eure, 3HarIeHI,Ie (fusuvecrrx u xllMl{qecKlrx

cnoftcrs BoAbr, crpoenr.re MoneKyJrbr Bo.u6r, o6tscnenue csoficrs BoAbI B pa:,JILItIHbD( arperarHlrx
cocrof,Hl,Ifix. Ponr BoAbI B xcI,I3HtI qenoBeKa.

rlparrrarca-1 q Srcrypcrar Ha oceHnroro rprlpoAy. flpone4enue na6moAenrfi
rrpoflBJreHlrr $usra.recKlrx rBJreulrft ocenrro. CosAaHfie rIpe3eHTaIIrEr.r <Ougr,rra Ocenuo>>. Pa6ora

c flporpal,ruoft Power Point ro co3AaHl{ro cnafiAon.

TEMA 3. IIEPBOHAIIAJIbHbIE CBEAEHIIfl O CTPOEIJII.II BEIIIECTBA (A.T)

Teopun-4u. ll.nanupoBanlre Qr.rsuuecxofo gKcrrepfiMeHTa - KaK AoKa3arb reopulo. Or,{erapra
Ao Harrrux Anefi. Epoynoncroe ABlrxeHrre. Hano-rexuoJrofl{}r. Co.Mneuue <Mrarporrlup>. Muxpo
BeJIut{}IHbr g Harrrgft )K}I3HI,I.

Ilparcrurca-2v Pacrnzpenr4e reJr rrpr{ HarpeBalvrvt.I,Isnaepenue cKopocrn ar.r(p(pysult. MoAenu

arperarnbrx cocrosurfi (urpa)

TEMA 4. B3ATIMOAEfrCTBIIE TEJI (6.r)
Teopun-2v. MexanrrecKoe ABrllreHug ri B3ar,rMoAeftcrsue. Kar 6rrcrpo Mbr ABlIrIteMcs
(croxeuue cxopocreftX Korla Mbr ABr,DKeMcr BoKpyr Coruqa 6rrcrpee - AH9M ulu noquo?
flpuuepu ptBJrI,ItIHbrx gna.reuuft BeJrlFIIrIH, olrrcbrBaroqrlx MexaullqecKoe ABI4x(eHr{e s xusoff
[pzpoAe. ?IcnomgosaHfie B TexHlrKe [prrurlrrnoB ABI{x(eH}Ifi xrIBbD( cylqecrB. -flsneHze
r,rueprlurr. <<HenoAeuxHas 6amus). IIro usyraet crarura? BuArr paBnoBecfit.
lparcruna-4.r. Zsuepeurae 6ucrporbr peaKqr.rlr rreJroBeKa. Zsuepenue cKopocrl{ xoAr6rr.
SxcuepuueHTaJrbHbre AoKa3areJrbcrBa rBJreulr{ uHepquu. IloArorosra nngeo(punrrrla rpo
sBJreHue r.rHeprlfi?r. I4euepenue Maccbl 1 ranru BoAbI. OnpeAenerule [JIorHocrI{ npI4poAHbD(

Marepr.ranon. onpe4eJreHlre o6rerrla lr rrJroTHocrrr cBoero rena. onpeAeneHl{e o6r€ua(uaccrt)
rrpoAyKToB B yrraKoBKe. Zsroronneur{e paBnosecuofi LlrpyttrK}I. Penrenue 3aAaq.

TEMA 5. PA3 3MATIKA, ABA 3AIATIKA (au)
Teopun-Sv. llpanula perreHlrfi vr o(fopuneuur 3aAaq. llor.rcr ouru6ox. Peureuile

3aHr{MareJrbubrx 3a,uaq. Pernenne 3aAaq e (foprraare nI43A.

TEMA 6. @I{3IIKA I{ BPEMEHA IOAA: OI,I3IIKA 3I,IMOfr (2q)
Teopun-lu. Cneq JreA, lr MereJrb. Cnexunru B Bo3Ayxe. Cnexranrra na 3eirrle. Cnozcras
crpyKTypa cuexHbrx rroKpoBoB. Pexeusqrs. JIel na 3sN,rre. fopnrul IeAHI,IK. fiuaNenrae
JreAHr,rKa. Karue 6rrnaror MereJrr{. MurpocrpyKTypa HH3oBbrx naerereft Bounrr ua urery. Kax

AaJreKo flepeHocrdrc{ cuer MereJrbro. Ilruresrre 6ypu u MereJII{: cxoAcrBo v pagfifiqurfl.. (Dusrna y
HoBoro.rlrreft euxu.

Ifpanrnlca-l .r Orasnrca - HayKa o rpfipoAe. Moxno JrH ?I3frarb rlpupoAy guluroft?

llporyrr a Ha 3lrMuroro rpupoAy. 
_d;

TEMA 7. CvlJlbll B IIP[PO[E(11.I)
Teopur-S.r. Cnna - BeKTopHa-fi BeJrr{qr,rHa (AunauuuecKoe pemgnue saga-r). Bec u HeBecoMocrb.

CunarpeHrlr. Coqranenue <Mrap 6es rpenux>.
3axou BceMprpHoro rrrorenlrs. Crpoeuue conne.nrofi cucreMbl. flnanetrr selvlHoft

rpyrrrrbr. fllanerrr-rraraHTbr. Curra rsxecrr.r Ha Apyrlrx nJrarrerax. Cnyrnuxu rIJIaHer rn Jlyna.
Ha6nroleruEe Jlynu. Ma-nrre rela, op6rarbr r.r fiepuoAurrHocrb KoMgr. <3se3AoraAbr), uJIpI

rorreMy 3Bo3Abr He rraAaror? 3nesAuoe ue6o. CossesAlrs. 3naKor{crBo c rporpaMMaMla ro
acrponoMlru. Bpeux fi ero r.BMepeHrle. Karen4apr.' Ilpanrurca-6q. 3anrauarelrnrrft orrbrr <IIIapux Ha HurI,I)). Onpe4erenue qeHTpa

Tfixecrlr rena. 3anxMareJrbubre (furyprr Ha paBHoBecrae. lIgroroBJIeHLIe coJrHerlubx qacoB.

Cos.{aHue nynHoro KafieuAap.f, c [oMorrlba nporpaMurr Power Point. Llsnaepenue xecrKocrll
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fipynfl,rHbr. Zsuepenue roe(p(fraqlreHTa cuJrbr rpeHl{t cKoJIBXeHI,tfl Ha Kpbrrlbqs rIrKoJIbr lI ApyrI'Ix

[oBepxHocrflx.
TEMA 8. PA3 3MATIKA, ABA 3AIAIIKA (2u)

Teopun-l.r. Cucrervra ctI u ee 3HarreHr,re. .{Unal,rUqecKoe pellreHlle 3aAa'r Ha cJrox(eHue crIJI.

Peruenue 3aHlIMaTeJIbIIbIx 3aAaq. Peruenue 3a'Uaq n (foprr'rarc III43A.

flparcrnrca-lu. Onpe4eJreHr,re Beca cyMK]r rrrKoJIbHI4Ka. Oupe4eleHlle Maccbr rI Beca Bo3Ayxa B

KOMIIATE.

TEMA 9. AABIIEHI4E (5u)
Teopnn-4u. ,{annenrae rBepAbrx reJr. 3aron flacrans. ,[auenue B xI;IAKocrI4.

fia4pocrarlaqecxufi rapaAoKc. Arrr,roc(fepuoe AaBJIeHlIe. Ponr aruoc(pepuoro AaBJIeHIIfl B

,rp"poaa. Arrr,roc$epgoe AaBnenrle lr [oroAa. Touotrlerp, MauoMeTprr. Aruoc(pepHoe AaBneHI4e B

xrri3Hlr rreJroBeKa. Kar irarr Arrurnu? Kax urr ur€r'l? <fopuar 6one3ur>>, BJIIIt{HI'I9 aruoc(lepnoro

AaBneHtIfl Ha CaMOtIyBCTBtne JIIOAeft. Pemenue 3aII]IMaIenbHbIX 3aAarl. !
ilpanrnxa-1.r. Irlsyrenue 3aBlrcrrMooTlr ,{aBJIeH}Ifi OT TIJIOITIaAil IroBepxHocTl',I c

rroMorrl6ro Aarr{uKa AaBJrerr}rfi. 3anuuarenbHbre orIBITrr <flepea€pnyrrrfi craKaHD, <<@onran s

ron6e>, <-f,ftqo n 6yrunre>. Ilpu6opbr Anfi u3MepeHr{f, AaBneHIIs - }I3foroBJlenre 6apoMerpa.

Aruoc(fepHoe AaBJreHvrc n MeAlrquna. Illupuq, rrurlerKa, MeAuIILIHOKaTI 6anra. Kponruoe

A4"ot""a. Onpe4enenue AaBJIgHI{f, KpOB}I y qeIOBeKa. Oupe4euenue BIICOTrI 3AArlvIs' C

rroMolrlbro 6aporvrerpa.

TEMA 1,0. OI,I3I,IKA II BPEMEHA 1-O[A: OII3I4KA BECHOfr(2q)
Teopran-lu. Tevrneparypa. Teprrlonerp. flpIEuepbl pa3IurIHbD( reMllepaTyp B npllpoAe'

npa^rcrnna-lu. Srcxyp crrl Ha rrplrpoAy. flponeAeuue na6ruoAenuft npoxrreHl4s $Iasu'recrrax

sgneHflft necnoft. I4sryrepenue reMrreparypbr florlBbr na my6une }I rloBepxHocrrl. I'lccneAosaHlae

Karrrinnf; pHrrx ssneHnff.
TEMA 11. SHEPIIIfl' (7t)
Teopun-4u. Pasng.rg6re BlrAbr gueprfilr, ficnoilmyeMble JrroAbMvI' vt vIx 3alracbr. KocseHHrre

"ryipa""". 
llo.relry pa6ora rr gHeprfir lrMeror oAHy eAI,rHI4IIy I43Mepenus? Hecucreunrre

el"""u"t. Sneprux rd rrlrrqa: ocHoBBr npaBl,InbHoro rlurarlus. PeileHlre 3aHI'IMareJIBHbrx 3a'uaq'

Pemenue 3aAarl n tfopnaare III43A.
11parcrrarca-3u. I4sllepeHlre Klruerra.recroft SIreprIlI4 rela. I'IguepeHrre norgHll]Ianrnofi eneprr'Iu'

Meuro rrrKoJrbHrrKa. Cor.u*"" rrpeseHTarlruI o ilpaBr{JIbHoM rrvrranlrvr. OupeAenenre pa6orrr u

MorqHocrlr pyr. OnpeAeneHlre MexaHlrqecxofi pa6orsl rrp]I lrpblxffie B Bblcory. Onpe4elenue

cpe4nefi MorrlHocrra, pa3Br.rBaeMoft upu 6ere na ALrcraHIIIlro 100u. Onpe4eleHue cpe.uuefi

MorrIHocTI4, pa3Bl,IBaeuoft upu [p]IceAaH]Iu. I4euepenue cpeAueft MoIIIHocTH, pa3B]IBaeMoft npu

noAbeMe 1ro neCTHIaqe. Otpe4ene"ue Bblllfpblma B CvI:;1q rOrOpuft AaeT IIOABrXnrrft z

HenoABrirxHrrfi 6nor. Cpannenue KIIA no4sl{xHoro 6nora }I HaKJIoHHofi nlocHocrra.

TEMA n. A}dSVIKII I4 JII{PIIKI4 (2'r)

Teopun-lu. @rasura B xyAoxecrBeHHbrx rporr3BeAeHl,I.trx. ,{octnxerms coBpeMeHnofi (prasuxn.

Ilparrura-Lq. ZsroroBJreHr;re caMoAeJrbubrx KaprfiH <<@ragura B Becetlbfx KaprI'IHKax>. Ypor-

, rrpeAcraBregue <Ouguqecrue (forycrn>. 3auura gJIeKTpoHHoft npesenrallfill <MHp rJIa3aMu

$rarurcu. 
.*

TEMA 13. OII3IIKA LI BPEMEHA IO[A: OII3IIKA JIETOM (2't)

Teopun-lu. Kaxoft Mgcsq Jrera caMbrft xaprraft? Xaproe nero I{ rrqerrbr. Kar u KorAa lrpaBl{nbHo

cpe3arb qserrt? Ha raqeuqx "41x 3axBarbrBaer".

Jlparcruna-lq. Onrnbr Ha Aaqe. 3rcrypclrx <@rasfiKa y BoAOeMa).

8 n.nacc (51.r, 1r5 qacoB n neqe.nro)

TEMA 1. OII3IIKA II BPEMEHA IOAA (uonropeHue) (7't)

8

il'



t

Teopnr-Su. Bgoruroe saHATve. Irlncrpymax ro oxpane rpyAa Ha 3arrfirrlfix. florpeuruocrr

rrp"it"t* rasuepenraft. Klacc rorrHocrlr npu6opon. grenue rpatpuxa. BrrsoArr rlo pe3yJrBraraM

,*"nap"ranra-. I{ena Aeneu}rfi rrrKaJrbr npu6opa. Kocseuurre rl3MepeHr'Ix. flpanuJla [poBeAeHrlt

rrrKOJrbHOro gKcllepllMenra. O(pOprraJIeHLIe SJI9KTpOHHOTO OTqeTa O6 erCuepllMeuTe' Peruenue

3aAaq.

ilfartnra -2 .r. Zsiraepenxe (fusruecKr{x BerrltlrlH c lroMolqbro qu(pporofi na6oparopvrr 14

ttoctpoe""e rpa(luron. zccreAosaH[e 3a3IIC]IMOCTI'I CIIJIbI yfipyrocTl',I OT BeCa TeJIa.

Irlccneronanlre 3aBrrclrMocrlr clrJrbr rpeulrfi or rrpllxtplMaroqefi 0LIJIEI. 3rcuepurvreur farl'ules.

TEMA 2. IIPOEKTHAfl AEflTEJIbHOCTb IIO OII3IIKE (7u)

Teopnn-3. rlro raroe nayruuft fipoeKT ra KaK ero rloAforouatr? Cwryulut u upo6leua. Ananras

cnoio6on perregus trpo6nar"t. Tpe6oaaru,rf, K ?IccJleAoBarenbcrofi pa6ore. IlnanupoBaHlle

Aetrenbuo crra. Tpe6o "it^, r o S oplrireHlllo rpoeKrnofi pa6otrr no SrEsnre'

Ilparcrraxa-4 q. BrmoJIHeHLIe MlIKpo-[poeKTa B rpyrrrre. OQoprrlneuue II3aIqIaTa'

TEMA 3. MOJIEKyJIflPHAfl @I43IIKA (10u)

Teopun-7.r. <Bonure6noe>> ceoficrBo gHeprun. Marpo u MlIKpo napaMerpbr Iit LIx cBfi3b.

(Da.goerre fiepexoAbr. BoasHo[ rrap B arrnrocsepe: o6pa:onanue o6laroB' TyI\'IaHa, pocbl, Lr]Hefl'

Arrr,roc(pep""re o"aAnr{: cHen, rpa4. Toura pocbr. Ilorepxnocruoe HartxeHl,i9. Kauranurpnrre

sBIeHr,rfi r,r ABIDKeHI{e X}IAKOCTI,I IIO rpy6arra. 3arOn Eepnynnu, IIOA.beMHat CLIJIa KpbIJIa'

Mopcxrae Ter{eHufi. conpeuennrre MaTepfiaJIbI: ucrloJrb3oBarrue KoM[O3I',ITOB' )K]IAKIIo

*p"at*o"r. lpa(fuuecKoe rrpeAcraBJreHr.re re[JloBbx rlpoqeccoB. Peurenue 3aAaq n (popruare

III43A.
IlpaK.rnxa-3u. SrcuepurueHTaJrbHoe AoKa3areJlbcrBo pa3nl,Itlllt cnoficre BelqecrB B

pa3Jrrrqrrbrx arpefarubrx cocro.{Hrrfl(. Herotoprre csoficrsa Kpr'IcrannoB. ?lgroronlenrae

caMoAeJrbHbrx npu6opon. Irlsuepenue BJIzDKHooTII Bo3Ayxa B IloMelqeHrlu vt Ha yJI]Iqe'

Irlsrrlepenue cKopocrlr ucrrapeHr,rfi pa3JrvqHbrx BelqecrB. 3anuuarenbHbre onbrrbl rI Bolrpocbr:

K,rrreHr{e BoAbr e 6yvraxnofi ropo6xe, K}rfrgH}re BoAbr rounarnoft TeMrreparyprr. I'Isuepenue

clrJr6r rroBepxgocrHoro Harf,xeulr.r{. IIIapar B agpoAlluztMuqecroft rpy6e. Brtpauunanue

KplrcraJrJra conlr Ha ocHoBe. Llgroroeneulle MaKera Kp?Icranluqecroft pe[IerK]I KoMIro3LITa'

I4grorosueHre MoAenlr peaKTuBHofo ABIrrareJIr. I,lsyrenue pa6oru 4eC Ha MaKere vr

gneKTpoHHoft uoAenr.
TEMA 4. OI{3I4KA I4 SJIEKTPIITIECTBO (19u)

Teopnn-8.r. SnexrpuqecKrre sBrrenvrfr., Snertpueaul{t reJI. flpunqrau pa6orbl cKaHepa.

Aruoc(pep"o. urr.*tp"reci"o. lposonax rfra. flpupoAa Monnuu. Karne 6rrsamr Mom{I4I4.

Ilpunqunu toa*tpo6a3orracHocrtr. OcnosHrre xapaKTepI{cr}IK?I 9JI.ToKa. HecucreunHe

eAraHllqLr pa6orbl rora. PeureHI,Ie 3aAaq.

rIpawruxa-7'r
Bsa[N{Hoe rrpr{TrxeHr4e }r otrrurKrrBaurre <Cyrranon); orIbITbI rro SJIeKTp]BaqI{[. Ha6moAenne

pa3nrrrlgbrx BIIASB I,IcKpoBoro pa3ps'pla, I'IccleAonanue [poBoAH_rIKoB vt HerIpoBoAHrIKoB
^roanrp""art"u. 

Iloryrenue gJr.ToKa B xllArcocrl,I, gJIeKTpoJII'I3. Zgroroeneufie 6arapefixu.

OxcnepurvreHTaJrbHoe AoKa3arenbc1Bo 3aKoHa Oivra. l{syrenrle pa3ruqHbD( coeAlanenraft

,rpo"oi""*o". CosAauue paawrftrrx npu6opor(urpyurer) Ha ocnoBe sneKrpoABl'Ifaren.t{.

OrcnepnueHTaJrbgoe AoKa3areJrbcrBo 3a6oHa [xoym-JIeHIIa. CogAasue cqerqfiKa

erexrpoeneprkrkr pr IlBfreurle ero pa6orrr.

TEMA 5. OI,I3IIKA KOCMOCA (3u)
Teopnn-lu. @r.rsuqecKar rplrpoAa ne6ecnrrx ren. Ilonerbl K ApyrI4M rIJIaHeraM. Ponr

KocMoca B )Klr3grr coBpeMeHHoro o6qecrea. Mex4ynapoAHoe corpyAH[rlecrBo B ocBogH]I]I

KpcMoca.
Ilparcrrarca-2 rr. CosAaHue enerrponnofi rrpe3euTaqllr <<Kocuoc. I{croput

. KocMoHaBTr,rKlr). llo,Urorosra 11pa3AHoBarrfis. p.rrfr' KocMoHaBT]IK]I.

TEMA 6. MAIHETII3M (3u)
Teopllr-2u. Marnrrnoe flone 3elalu. Korranac. Marsuro6uoJlornt. Marnurnsre 6ypu.

OepporyrarnerlrKr,r. CunaJlopenqa. finuxeuue 3ap{xeuHoft qacruqrr B oAI{opoAHoM MarHI{THoM

rroJre. JltorrlulrecqeHqllt. Ilolapnrre cvfiHvrs.
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11panrnrca-lu. Zsyrenne MarHurHbD( lnu:riufr rrocrosHnoro M€IrHI,ITa. I'lryueuze

Mafgr4Tgbrx csoficrs pa3nlrqHbrx BerrlecrB. ?Irpa <BannaAa o rrc6slqeNl KaMHe)).

TEMA 7. CBETOBbIE.flBJIEHI{fl (4u)
Teopran-2u. Vcrpoficrno orrrrrrrecKlrx npra6opor. llayrenne yctpoficrra (poroanuapara.

Pa4yra. @ugura Bo3Hr{KHoBeH}rr paAyru. Xol cBeroBoro Jlfra B KarIJIe Aox,qs. Outzqecrue

IIJIJIIO3LIfi.

11panrurca-2rt.LlccneAoBarrrre: <Cser B xtI3HI,I )KrlBorHbrx IiI qeJIoBeKa>>, <,{ocruxenux

ra [epcIIeKT]IBbI uC[oJIb3OBaHHs CserOeOff 9HepruI]I COmrrIa tIeiIOBeKOM)'

PasroxeHxe 6eroro cBera. Ha6rroAeHuq B MI{KpocKorI H TeJIecKo[. CogAanue

ronorpaN{Mrr. ZgrotosJleul{e ralefiAocrona.

TEMAg.,IIOCTIDKEHI4flCOBPEMEHHOfr<DI',I3r{KrI(2'r) !
Teopur-l.r. Ilpurrlepu roBapoB, co3AtrrrubD( c lIcrIoJIb3oBarII{eM HaHorexHonoruft u

11pnqugbl I{x yHHKtuIbH6x csoftcts. HecMa.rusaeMble I{ BcerAa rl}rcrbre BerpoBble crema, AI'IOKI{

r<on€c r.r r.rr. CosAaHHrre Ha ocHoBe HaHoqacrI,III oKcllpla 'fl4Tala Ia cepe6pa rloBepxHocrl'I'

o6na,qarorque 6arrepuqI,IAHbIMlI ceoft crsaI4I'I.

Pasnurue soeuHofi Texur,rKtr. 7 Mas"-.{enr pa"4rao. Hosocru (fusr'lru I/t KocMoca.

Ilparrnrca-l q. floaroroBKa BbrcryrrJreHuft o AocruxeHll.D( coBpeMeuHofi ([usurrE.

KanenAapHo-TeMar[qecKoe rIJraHrIpoBaHHe

7 nracc

il'

Nb

nln J\b Tervra
[ara

1. Bneaenue (2.r)

1 I BsoAHoe 3aHsTue. Irlncrpyrrax no TB. flolegnrre ccbrnKr no (lrarure n

Irlnrepnet MeroArr ll3rreHllfi $r'rsuuecxlrx qBroHtrfi:-
2 2 @fi gu.recxuft ercuepuuent llpasuna [poBeAeHI4t IIrKoJIbHoro

eKcrepr.rMenra. llorpemHocrb rlpflMbD( Iasuepenuft . IUp : ?Isuepenue

6uszqecrrx BeJrlItII,IH c IroMoIrIbIo qutfporoft na6oparopnv. 

-
2. @t tglrrca u BpeMeHa roAa: fiusnra ocenuo (2u)

3 I 3araAoqnoe BelrlecrBo - BoAa. I,Inrepecuoe o BoAe.

4 2 II/p : 3xcryp cus. Ha ocenHrolo rpupoAy. Ilpone4enue na6moAeuzfi

[po.f,BJreHI,Iq dusuqecKux sBreHLIft ocenrro.

3. lepnonarraJrbHbre cBeAeHI.Ifl o crpoeHnl'r BeqecrBa (4u)

5 1 Or .4erapra Ao Hamux rureft. Epoytroncroe ABI4xeHI{a

6 2 Ilnanzponanue $usraqecKoro gKcIIeplIMeHTa - KaK AoKuBaTb Teoplllo.

[/o: Pacru]IDeH]Ie ren 
''prl'EarpeBaHI'I4'

7
aJ fUp: I4slurepeHl{e cKopocrll ar$$ysur.

8 4 Hano-rexnoJlorul{. Murpo BeluqI4HbI e Hameft x}I3H4
4. BsauMoaeftcrsue re.n (6q)

9 I MexanrrecKoe,IIBlIXeHlIe lr nsaul\aoAeft crBlae.

10 2 II/p: LIsN,IepeHlIe cKopocrla xoAr6rr.
11

a
J IVp : lloaroroBKa sl,IAeo6umMa rlpo .gBJIeHue LIHepIIuu.

t2 ,4 fUn: I4sN,IeDeHI,Ie Maccbl I ranlu no.{bl.

t3 5 IVn : Onpe.IIeJIeHLIe rrJlorHocrtl rlpupoAHbrx Marep]Iz]JIoB.

I4 6 9ro usyqaer crarllKa? Buarr paBgoBecl4fi.

5. Pas 3a.[arrKa, ABa 3aAarrna (4q)

15 1 IIp aeura p elrreul{r u o ib oplr,tle lelvrs. 3araa\ llou cx omr'r 6 ox.
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16 2 PeureruEe 3a!:arr. Ha MexaHl{qecKoe .IIBuxeHr4e

t7 a
J Peruenue 3a.uarr Ha nJrorHocrb

18 4 Peruenue 3aAarr n (foprvrare nI43A
6. (DusuKa rr BpeMeHa roAa: Sra:urca gr.rlroft (2.r)
T9 I II/p: @usuKa - Hayra o rrpr4poAe. Moxno Jrfi lr3frarb nplrpoAy srlrofi?

llporyrr a Ha 3uMHroro [p]rpoAy.
20 2 Cner: JreA, r{ MereJrb. @zsura y HoBoroAueft eflKfi.

7. Cu.nrr B rrDrrDole(ll.r)
2I I Cuna- BeKTopHar Beruqr.rHa (4ranalruuecKoe pemeHue sa,qaq).

22 2 3arou BceMlrpHoro rsroreHr4.f,. Crpoenue comreqnoft clrcreMbr. Cura
Tf)KECTI4 HA .IIDWIX IJIAHETAX.

23 a
J Cuyrnrarn nJraner r.r Jlyna. Ha6nrolenze JIyHrr.

24 4 Ma-nrre rena, op6nrbr rr nepfioAuqHocrb KoMer. <3setsAolaAbD), I,IJI]I

rroqeMy 3Be3Abr ne naAaror?
25 5 3eesAHoe ne6o. CogsesAu.f,. II/p: 3narorrrcrso c rporpaMMaMl{ rlo

ACTDOHOMI{H.

26 6 lUn: Oupe.rleneHlle ueuTpa rf,xtecrll TeJIa.

27 7 fUp : 3 anraMareJrbHbre (burypu Ha paBHoBe cr{e.

28 8 BpeMq r{ ero r{3MepeHr4e. IUp: IrlsroroBJrenlre coJIHeqHbD( rracoB.

29 9 Kanen.4apr. II/p: CosAauue nyuHoro KaneHAapr c rroMorubro rpofpaMMbl
Power Point.

30 10 [Utr: ZgvrepeH]re x(ecrKocrlr rrpyx]rHbr.
31 11 IUp: Irlsuepenue rostp(fr{rlr{eHra cr.rJrbr rpeHnfi cKoJrbxeur.rr Ha KpbrJrbrle

IIIKOJIbI LI .trDW}IX IIOBEDXHOCT'X.

8. Pas 3aAarrKa, ABa 3aAarrna (2.t)
JZ I Peurenue 3aHlrMareJrbubx sarar' II/p : OupeAeneur.re Beca cyMKr,r

IIIKOJIbHI4KA.
aa
JJ 2 ,{uuaurEuecKoe perneHr{e 3aAaq Ha cJroxreH}re c}rn. IUp: Onpe,{eJreHr,re

Maccbr r4 Beca Bo3.[yxa B KoMHaTe.

9..llasreHue (5q)
34 I ,{annenue rBepAbx ren. fUp: I4syrenue 3aBrrcI4MocrLI AaBJIeH}It or

IINOIIIAAII TIOBEPXHOCTKI C IIOMOIIIbIO,UATqI.IKA AABNEH}UI.

35 2 ,[auenue B xr.rAKocru. fi.rApoc'ra'rn.recrfi fi lrapa,qoKc

36 a
J II/p: 3anuMareJrbHbre orrbrrbr <Ilepen€pnymrfi craKau), <<@onran s

rorr6e>>, <-f,firlo s 6yrbuKe).
37 4 Tononaerp, MaHoMerpbr. IIlp: Ilpu6opsr AJUI rrMepeHr{r AaBJTeHI{f, -

r{3roroBJreHpre 6apouerpa.
38 5 Aruoc$epuoe AaBJIeHLIe B xI{3HLI rIeJIoBeKa. Kar vrrr 4rhnunr? Kar uu

nr€rr,r? dopnax 6onesnr>, BrusHrre arnroc(f epnoro AaBJIeH fis. Ha

caMoqyBcrs[e rroneft.
10. (DrasnKa rr BrleMeHa roAa: dnsrKa necnoft(2.r)
39 1 Tenrneparypa. Tepnaouerp. Ilpr,ruepbr pa:lnuqHhrx reMrreparyp B rpplpoAe.

IYp: I4slaepeHr4e reMrreparypbr rrorrBbr na my6rurg ra lroBepxHocrrl.
40 2' IllpzVlccneAoBar{r4eKarr}rJrJrrpHrrxssreHr.rft .

11. Sueprraq (7.r)

4l I Pasrz-rHrre BrrAbr gnepfr{r4, I{crroJrByeMbre JIIoABMuT, ut vtx 3a[acbr.
42 2 Ko ceeHHrre lr3MeDeHH s. fll o l I4gue penue Kngerlrqecxoft eneDrlarr reJla.
43. J IUp : Xsr,repeHlre fioreurlr.rruurofi eHepruu.
44 4 llouerray pa6ora lr gnepfrar lrMeror oAHy eAriHr{r1y rsruepenur?

Hecracreunbre e.rllrnrrrrbr.

45 5 3ueprur lr [uula: ocuoBbr rrpaBr.rnbHoro fiuraHu.fl. IVp: Meurcil'
1T



Peurenze 3auraMareJlbgbx 3araq.
Pemenze 3araq B III43A.

12. (Durnrcu rr Jru

: Ypor- BJIeHr.re < oragr,rqecrue
13. (Dugurca u

Kaxofi Mecsq Jrera caMhrit xapxuf,t? xaprcoe Jrero r4 rrqerbr. rax z roraa
o cpe3arb rlserrr? Ha raqenrx ",4yx 3axBarHBaer".

: Onrrrrr na laqe. 3xc <@rEsraKa y BoAoeMD).

Ka"u eng ap Ho-TeM arrrq ecmo e rrJra H rrp oBa Hrre

t

c'J

8 rc.rracc
Ns Teua [aro

1. (DnguKa, r spepreHa roAa (nonropeHne) (7q)
1 I BsoAHoe 3aH{rr.re. I4ncrpyrrax ro oxpaHe rpyua na satrxru"x. fUp:

I4srraepenze (fusu.recKrrx BeJrnrrr{H c rroMorqrro qu(fponoft na6oparopfrprpr
nocrpoenue rpa0uxor.

2 2 IUp: IrlccreAosauze saBucr,rMocrr.r crrJrbr yrpyrocrr{ or Beca reJra.
a
J J rup: zccreAosaHr,re gasucraNrgcr[r clrJrbr rpeur4ff or rrp[xrrMarorqeft cuJt"L
4 4 Peurenrae ga1a.e rra MexaHlrqecKoe .IIBVXeHr,re
5 5 Peruenne 3allaq Ha [JrorHocrb
6 6 Peruenrae 3a,qaq Ha,[aBneHrre
7 Peruerue sara.r Ha paQory
2. [qoercryaq AeqreflrHocru no dururce (7.r)
8 1 rlro raxoe nayvnsrft rpoeKT lr Kax ero fioAroroslrtr? Cnryurynn

npo6neua.
9 2 Ana-flrs cno co6os perreHl{t npo6neurr. Tpe6onanns ic rEccne,{onare6croft

pa6ore. flnauraposanue Aesrgrbuocrr.r.
l0 J Tpe6osaHr,rs r o(bopl,rreHuro rpoercrnoft pa6orrr no 6rsrKe.
11 4 fUp: Brruonnenrae nara4po{poeKTa B lpyrre.
T2 5 IVp: BrmolHenue urarpo-npoeKTa B rpyrrne.
t3 6 IVp: O0opuJreurre u 3arrlr4ra.
t4 7 IUp: O0opllnenrEg r.r 3rurllrra.
3. Mo.rrerc.v.rrspsas OHruna (lOq)
15 I <Bonme6noe>> csoftcrBo 3Heprfir.r. Marpo r4 Mr,rKpo rrapaMerpbr r{ }rx cBf,3b.

@agonrre [epexoAbr. rUp: 3rcnepuMeHTanbuoe AoKrBareJrborBo pa3rk.rrlrfl
cnoftcrs seqecrB B pa3nfiqllbrx arperarHbrx cocrorHr{flx.

T6 2 Bogrnoft rap B arrrroc$epe. ToqKa pocbr. rvp: tasmepetrrEe cropocrra
IllcnapeHllfi pa3nrarrHBrx q€IIIe cTB.

T7 J llonepxnocrHog Hartxenrre. Kanurnxpnrte xane@
cLInbI [OBepxHocTHofo HaT.rDKeHI4r.

12



t

18 4 3aron Bepnyrrn, [oAbeMnarr cr{Jra KpbrJra lr ABr{xeH}re xr.rAKocrlr rlo
rpy6av. Mopcxre rerreu?r.s. IUp: IIIapuK B a3poArrHrMrrqscKoft rpy6e.

I9 5 lvp: 3anurvrareJrbHbrg orrbrrbr r4 Bofipocbr: KrrrreHr{e BoAbr a 6yrvraxnofi
ropo6xe, Kr.rrreHr.re BoAbr KoMHarHoft TeMrleparypbr.

20 6 foa6raqecrcoe rrDe.rlcraBJreur4e rerrJroBrrx rrDoueccoB.

2T 7 Peruenne 3aAaq n tfopurare III43A.
22 8 Heroroprre csoftcrsa Kpr.rcraJrnon. II/p: Buparqunanl{e Kpl{cranJla coJI}I Ha

ocHoBe.

z3 9 Conpeuennbre Marepv ilrBI : I{c[oJIb3oBaHI4e KoMrlo3uroB, )r(HAKU e

Kplrcrannbr. IUp: IrlgroronneHrre MaKera KplrcranJrlrqecroft perrrerKr4

KOMIIO3I,ITA.

24 10 IVp: llslruenrae pa6orrr nBC na MaKere lr oneKrpoHuoft no4eru.
4. @urura rr oJreKTprrqecrBo (15q) I

25 1 3nerrpu.recKlre rBJreHrax. Snerrp v3a:q.krfl. rcn. fVp : npu6op Ban .qe

fpaatba: orrbrrrr rro gJreKmri 3arrfirr.
26 2 fUp: I,IccreAoBaHlre [poBoAHr,rKoB r{ HerrpoBoAH}IKoB gneKTpuqecrBa.

27 a
J lVp: I4eroroBJreHrre 6arapefixra.

28 4 Peruenne 3aAarr Ha cocraBJreuue gJreKTpuqecKfix cxeM.

29 5 IUp: IlonyreHr.re 3Jr.ToKa B xuAKocrr4, gJreKTpoJrr.r3.

30 6 II/p: I4s] renr.re pa6orbr cBero- tr tboro-Auo,qa
31 7 Wp: Peureurle rrpaKTlrtrecKfix 3aAaq Ha cocraBJrenlre gJreKTpr{rrecKr{x cxeM.
a-JZ 8 Ycrpofi crro oMMerpa. II/p : Zsuepeuue cotrporr{Bneu}rfi pa3nr{rtr{bx

IIDOBO,IIHI4KOB

JJ 9 IIlp: 3anuuarenrnrrft orrbrr: cepArle na 6arapefire
34 10 II/p : 3auuuarenrnrrft orrbrr: BpturleHr4e xri4KocrLt or gJIeKTpI{qecrBa,

cBerrrq[ectr ofyprlBr
35 11 Penrenue gana'r Ha pactlgr SJreKTpuqecrofi [enu
36 12 Hecucrentrbre eAlrrrllurr pa6orrr ror<a. Pacqgr cror4Mocrl{ gireKTpooHepilal{

)t 13 Brrrosrre gneKTpo[pu6opsr. KJracc gHepforrorpe6neru.rs

38 t4 IUp : 3rcnepr.rMeHTaJrbgos AoKa3areJrbcrBo 3aKoHa,4xoynr-Jleurla.
39 15 Pemenrae 3aJlaq

5. Ougnrca rcocrvroca (3.r)
40 1 3aronrr Keunepa. Peurenue 3aAa.r

4l 2 II/p : Cos,4aur,re eneKrposnofi rpe3eHrarluu <Ko cuo c. l4cropun
KOCMOHaBTUKLI).

42 J Baxuefi ruze acrpouoMr.rtre cKr.re co6rruu roga
6. Marseur:rvr (3.r)

43 1 IUp: IrlsyreHue MafHr.rrHbrx cnoftcrn pa3nr{rrubrx BerqecrB. Wp: I4:yrexue
MarHr,rrHbD( ttur1'uir rrocrorHHoro MarHr,rra.

,44 2 Marnutnoe [oJre 3errrnra. Kouuac. Marnuro6]roJrorr{r. Marnurnrr e 6ypu.
Oeppouarnerlrrl{.

45 a
J Cutn Jlopenqa. .{nuxenlft sapxxernroft qacrr.rrlbr B oAHopoAHoM

MarHr{THoM fioJre. Jftounnecqenrlr{r. llor-f,pnrre cfiflr'rrfl .
8. Cserosrte qsreHus (4.r)
46 1 Pa,qyra. Ouszra Bo3Hr{KHoBeHr.rs paAyrn. XoA cBeroBoro Jryqa B KaJrJre

AOXrAf,.

47 2 Vcrpoft crno orrr{qecKux nprz6opon. Zsyrenue ycrpoft crra (poroanfiapff a.

II/p: Ha6rroAeHrrr B Mr{KpocKon r{ TeJrecKorr.

48 a
J IUp : ZccneAoBaHr{e : <,{ocruxeHr.rr r{ rrepcleKTuBbr }rcloJrb3oBaH}rt

cnerosoft guepfurr Connqa rreJroBeKoM)).

49 4 Onru.{e cxue uJrJrro3r.rr{.
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